Continuous production of L(+)-tartaric acid from cis-epoxysuccinate using a membrane recycle reactor.
The one-step bioconversion of cis-epoxysuccinate (CES) to L(+)-tartaric acid by dried Rhodococcus rhodochrous cells containing CES hydrolase activity was studied by using a continuous bioconversion process. The influence of the pH and the temperature was assessed. A mathematical model was used to quantify the CES hydrolase activity and stability. The optimal pH, which resulted in a maximal CES hydrolase activity and stability, was pH 8.0. A large increase in stability (half-life time) could be obtained when the temperature was decreased from 37 to 14 degrees C during the continuous bioconversion. A total bioconversion was maintained for more than 100 days. This resulted in a large value for the specific productivity since the effect of the large increase in stability was much more important than the decrease of activity at the lower temperature. This continuous bioconversion process was further optimised by calculating the productivity for several continuously stirred tank reactors in series. The specific productivity could be nearly doubled when the number of reactors in the series was increased from 1 to 4.